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© Pallet inspection and repair system. 

© A "pallet repair and inspection system {10) in- 
dudes pallet destacking apparatus (13) for automati- 
cally dispensing pallets from stack of vertical pallets 
one at a time and discharging the pallets onto an 
inspection table (15). The destacking apparatus in- 
cludes a vertically reciprocating table (19) onto 
which the stack of pallets Is driven and horizontally 
reciprocating forks (21,22) which are operated to 
suspend all but the lowermost pallet as the tabfa is 
successively towered and raised between a pallet di- 
scharge height and a pallet pick-up height, to di- 
scharge the pallets into the inspection table one at a 
Ntime. The. top (220) of the inspection table (15) is 
^foldabte to define a cradle for one end of the pallet, 
f^j orienting the pallet generally vertically, allowing in- 
Ospection of its top and bottom surfaces. 
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PALLET INSPECTION AND REPAIR SYSTEM 



Background of the Invention 

This invention relates to pallet repair systems, 
and more particularly to a modularized pallet repair 
system including a pallet destacking apparatus, 
pallet transfer and transport apparatus and pallet 
inspection and/or repair tables which can be ar- 
ranged to define different pallet inspection and 
repair systems as dictated by application. 

Wooden pallets are used extensively to trans- 
port merchandise, equipment, or other loads in 
manufacturing* warehousing, and distribution oper- 
ations. Conventionally, the pallets are moved by 
forklift trucks or similar machinery so that damage 
to pallets is very common. There are approximately 
two billion pallets in circulation in the United States. 
All of these pallets will be replaced or repaired 
within a three to five year period. For economic 
reasons* ft is becoming common practice to repair 
damaged pallets rather than to discard them. One 
reason is replacement cost because of the relative 
short pallet lifetime and the large number of pallets 
used. In manufacturing, warehousing and distribu- 
tion operations, it is possible that for one operating 
company, as many as 300 pallets may be damag- 
ed In one day to an extent requiring repair. 

The economics of repairing damaged pallets 
rather than discarding them has been enhanced 
through the introduction of various pallet repair 
apparatus- Known pallet repair apparatus generally 
includes a series of conveyors including an input 
stage which receives pallets one at a time and 
transports the pallet to a repair zone where broken 
boards are removed and replaced with new boards. 
A further conveyor transports the repaired pallet to 
a pallet stacker which stacks the repaired pallets 
for removal from the pallet repair apparatus. 

It is common for a stack of pallets, in the order 
of 15 to 20 high, to be delivered by way of a fork 
lift truck or the like to the input of the pallet repair 
apparatus. Some of the pallets may be in need of 
repair whereas others of the pallets in the stack 
may, although damaged, may not require repair at 
the present time- In such case, it would be desir- 
able to sort out those pallets which require repair 
from those which do not require repair at the 
present time. Also, it would desirable to have a 
pallet dispenser which automatically feeds pallets 
from a stack of pallets, one at a time to a conveyor 
means to transport the pallets to a location for an 
inspection or/and repair. Also, in view of the poten- 
tially large number of pallets which may have to be 
inspected and repaired, it would be desirable to 
have a pallet inspection table which permits pallets 



to be turned over quickly and easily and with 
minimum effort by the operator, permitting the op- 
erator to inspect both the top and bottom surfaces 
of the pallet It would also be desirable to have a 
5 pallet inspection and repair system including 
modularized apparatus allowing the configuration of 
system to be modified. For example, the number of 
pallet inspection modules can be increased to allow 
changing locations of pallet inspection. 

70 

Summary of the Invention 

It is an object of the present invention to pro* 
rs vide an improved pallet inspection and repair sys- 
tem- 

Another object of the invention is to provide a 
pallet and repair system including a novel pallet 
destacker and a novel pallet inspection table. 
zo Another object of the invention is to provide a 
method and apparatus for destacking pallets is a 
simple and effective manner, 

Another object of the invention is to provide a 
pallet inspection table which allows pallets to be 
25 turned over easily and quickly, and which permits 
pallet inspection operations to be carried out with 
minimal noise and without raising dust. 

A further object is to provide a pallet inspection 
fable which Is particularly suitable for use with an 
so automatic pallet dispenser apparatus which dis- 
v penses pallets from a stack of pallets in a relatively 
fast rate. 

In accordance with the invention, there is pro- 
vided a pallet destacking apparatus which is com- 
35 prised of pallet support means; pallet discharge 
conveyor means and control means. The palfet 
support means includes a vertically reciprocating 
pallet lift means having an associated lift drive 
means for raising and lowering the lift means and 
40 pallet suspension means having an associated 
drive means. In a pallet dispensing operation, a 
vertical stack of pallets is placed on the lift means 
and the lift means is driven to a pallet suspension 
height The control means energizes the suspen- 
ds sion drive means when the lift means reaches the 
pallet suspension height to cause the palfet sus- 
pension means to suspend the .pallets except the 
lowest pallet of the stack at the pallet suspension 
height while the lift means is driven from the pallet 
so suspension height to a pallet discharge height 
When the lift means reaches the pallet discharge 
height the control means energizes the pallet di- 
scharge conveyor means to discharge the pallet 
carried by the lift means from the destacldng ap- 
paratus. The lift means is then driven back to the 
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pallet suspension height to re-engage the stack, a 
second pallet is released from the* stack, while the 
remaining pallets are suspended above the lift 
means. The second pallet is then lowered to the di- 
scharge height on the lift means lor discharge from 
the destacking apparatus. The process is repeated 
until alf of the pallets in the stack have been di- 
scharged. 

Further in accordance with the invention there 
is provided a pallet inspection table comprised of 
support means; a foidabie table top; and actuating 
means. The support means includes first and sec- 
ond side raits extending in parallel spaced relation- 
ship and supported above floor level. The table top 
has a forward edge, a rearward edge and a pair of 
side edges and means defining a folding axis 
which extends between its side edges defining 
forward and rearward table top portions. A fixed 
mounting means pivotalfy mounts the forward edge 
of the table top between the side rails, and a 
movable mounting means mounts the rearward 
edge of the table top between the side rails. The 
actuating means is mounted to the support means 
and connected to the table top for driving the table 
top between an unfolded or pallet receiving posi- 
tion and a folded or pallet inspection position in 
which the table top is folded along the folding axis 
with the table top portions extending at an angle 
relative to one another defining a cradle which 
receives one end of a pallet being inspected, apen- 
ding the pallet allowing both top and bottom sur- 
faces of the pallet to be inspected. 

The invention further provides a pallet inspec- 
tion and repair system comprising in combination: 
pallet destacking means including first pallet in- 
feed conveyor means, second pallet in-feed con- 
veyor means and pallet dispensing means located 
between the first and second in-feed conveyor 
means for receiving a vertical stack of pallets from 
a selected one of the in-feed conveyor means. The 
dispensing means has first and second discharge 
outlets for discharging pallets one at a time, First 
and second pallet transfer means are located at the 
first and second discharge outlets, respectively. 
The first transfer means transfers pallets di- 
scharged thereto to first and second pallet inspec- 
tion stations and the second transfer means trans- 
fers pallets discharged thereto to third and fourth 
inspection stations. Each of the inspection stations 
includes a pallet inspection table for inverting each 
pallet transported thereto, and a pallet stacking 
means for restacking pallets after inspection. 

Transfer means may be provided at the di- 
scharge outlets for enabling an operator to transfer 
undamaged pallets to the pallet stacking means 
and to transfer damaged pallets to a pallet repair 



station. Tfte pallet repair station may include con- 
veyor means for transporting pallets from the trans- 
fer means to the inspection table for inspection and 
repair by an operator. 

5 

Description of the Drawings 

FIG, 1 is a perspective view of a pallet 
10 inspection and repair system provided by the 
present invention; 

FIG. 2 is a top plan view of a pallet desfcac- 
ker apparatus and pallet inspection table of the 
* system shown in FIG. 1; , 
16 FIG. 2A is a sectional view taken along the 

line 2A-2A in FIG, 1 , illustrating details of an in-feed 
conveyor and pallet suspension apparatus of the 
system of FIG. 1; 

FIGS. 2B and 2C are enlarged views iilustrat- 
2Q ing the mounting arrangement for the suspension 
apparatus shown in FIG. 2 A; 

FIG. 3 is a sectional view taken along the 
tine 3-3 in FIG. 2, illustrating an output conveyor of 
the system of FIG. 1 ; 
25 FIG. 4 is a sectional view taken along the 

line 4-4 in FIG. 2, illustrating details of the lift table 
of the system shown in FIG, 1; 

FIG, 5 is a sectional view taken along the 
line 5-5 of FIG. 4; 
so FIG. 6 is a side view of the inspection table 

of the system of FIG. 1 ; 

FIG, 6A is a simplified representation of the 
inspection table, showing the orientation of a pallet . 
after the table top has been operated to Its folded 
as position; 

FIG. 7 is a block diagram representation of 
the process controller illustrating its inputs and 
outputs; 

FIG. 7A illustrates the operator console; 
40 FIG. 8 is a process flow chart illustrating the 

operation of the pallet inspection and repair system 
of FIG. 1; 

FIGS, 9*15 are simplified representations of 
operating sequences for the pallet destacker; and f 
4$ FIGS. 16 and 17 illustrate two embodiments 

for modularized pallet inspection and repair system 
provided by the present invention. 



60 Description of Preferred Embodiments 

Referring to FIG. 1, there is illustrated a pallet 
inspection and repair system 10 provided by the 
present invention. The system 10 includes a pallet 
55 destacker apparatus 11 including a pallet stack in- 
feed conveyor 12, a pallet dispenser 13, a pallet 
stack in-feed conveyor 14, a pallet inspection table 
15 and a pallet stacking apparatus 16. 
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In accordance with a feature of the invention, 
the system 10 employs a modular concept, with 
each unit such as in-feed conveyors 12 and 14, the 
pallet dispenser 13, the inspection table 15 and the 
pallet stacker 16, being approximately five feet in 
length and width. This allows modifying the con- 
figuration of the system, adding or removing mod*- 
ules as necessary to provide a desired type and 
number of operator stations, allowing inspection 
only, inspection and repair, etc, as dictated by the 
specific application. In a preferred embodiment the 
indeed conveyors 12 and 14 are attached to the 
pallet dispenser 13, the pallet inspection table 15 
and pallet stacking apparatus 16 being independent 
modules or units not physically connected to the 
destacking unit 

Referring to FIGS. 1 and 2, the pallet in-feed 
conveyor 12, which is located at the left hand side 
of the apparatus 10 when viewed from the operator 
position at the foot of the inspection table 15 t 
includes a roller conveyor 17 onto which is loaded 
a stack of pallets (not shown) to be fed into tine 
dispenser d13, the roller conveyor 17, including 
driven rollers 17a, 17b, 17c t eta, driving the stack 
of pallets into the pallet dispenser apparatus 13. 
Similarly, right in-feed conveyor 1 4 includes a roller 
conveyor 18 for driving a vertical stack of pallets P 
into the dispenser 13. The input conveyors 12 and 
14 obviate the need to stack pallets on the floor 
prior to transfer to the pallet dispenser thereby 
saving floor space. The pallet dispenser apparatus 
13 includes a vertically reciprocating lift table 19 t 
pallet suspension apparatus 20 Including a left side 
reciprocating fork 21 located beneath the left-hand 
roller conveyor 17, and a right side reciprocating 
fork 22 located beneath the right-hand roller con- 
veyor 18 and a pallet discharge conveyor 23, com- 
prised of a plurality of drive chains 121-123 (HG. 
2) bearing lugs which engage a pallet to be driven 
off of the table 19 and push the pallet off as the 
chains are driven through a complete revolution. 

As will be described in detail with reference to 
FIGS. 9-15. the pallet destacker 13 is operated 
under the control of a programmable logic control- 
ler 25 {FIG. 1) which receives inputs from an oper- 
ator control panel on an operator console 26 moun- 
ted on the pallet stacker 16 and from a plurality of 
limit switches L1-L7, L1\ and L2' {FIG. 9) which 
provide outputs indicative of the operation of var- 
ious elements of the apparatus, as will be de- 
scribed. The lift table 19 while at a PALLET STACK 
TRANSFER height (FIG. 9) receives a vertical stack 
of pallets 300 which is fed thereto from either the 
left-hand conveyor 12 or the right-hand conveyor 
14. The lift table is then driven down to a TINES 
OUT height {FIG, 10) to position the stack of pallets 
with the second lowest pallet 302 in the stack In 
alignment with the reciprocating forks 21 and 22. 



The forks are then driven into openings between 
stringers in the pallet (FIG. 11). The length of the 
forks enables the two forks 21, 22 to extend into 
opposite sides of the pallet with the ends of the 

5 forks being spaced apart approximately four inches 
from one another. This enables the forks to ^catch* 
a pallet even if one or more deck boards is miss- 
ing, or if one of the pallets in the stack is upside 
down, and allows the apparatus to process pallets 

io of different sizes in a given stack. The lift table 19 
is then lowered further to a PALLET DJSGHARGE 
height (FIG. 11), carrying with it the lowermost 
pallet 301 of the stack, the remaining pallets 302- 
305 of the stack being suspended by the extended 

15 forks 21 and 22. The pallet F1 removed from the 
stack is then driven off the lift table 19 by the pallet 
discharge conveyor 23 onto the pallet inspection 
table 15 (FIG. 1). The pallet received on the in- 
spection table 15 after inspection is fed into the 

20 pallet stacker 16. The table 19 is raised to a 
PALLET PICK-UP height, to engage the stack of 
pallets (FIG. 13), and the forks 21, 22 are with- 
drawn. The table is then lowered to the TINES 
OUT height (FIG. 14) to align the second lowest 

25 pallet 303 in the stack with the forks 21, 22 which 
are then extended, to support pallets 303-305 while 
paflet 302 is discharged- The process continues 
until all five pallets have been discharged, A pallet 
discharge cycle* including driving the lift table to 

$o the pallet pick-up height, releasing a pallet from a 
suspended stack, and lowering and discharging the 
pallet from the apparatus 11 takes approximately 
ten to twelve seconds. 

More specifically, with reference to FIGS. 1, 2 

35 and 2A, the pallet stack in-feed conveyors 12 and 
14 are identical in construction, and so only con- 
veyor 12 will be discussed. The left-hand in-feed 
conveyor 12 feeds a vertical stack of pallets from 
left to right onto the lift table 19 of pallet dispenser 

40 13 whereas in-feed conveyor 14 feeds a stack of 
pallets from right to left onto the lift table 19. The 
operator selects which in-feed conveyor 12 or 14 is 
activated by way of a selector switch 261 (FIG, 
7A) on the operator console 26. 

46 Referring to FIGS. 1, 2 and 2A.-the in-feed 
conveyor 12 T shown in sectional view in FIG. 2A, is 
symmetrical about its longitudinal axis and includes 
a pair of rear legs 31, 31a. a pair of front legs 32. 
32a (FIG. 3), which are interconnected near their 

so upper ends by a rectangular frame 33 and near 
their lower ends by a rectangular frame 36. Upper 
frame 33 includes two longitudinally extending side 
members* such as side member 34, and three 
transverse cross members 35a. 35b and 35c. Low- 

55 er frame 36 includes two longitudinally extending 
side members 36a and 36b (FIG. 1) and transverse 



4 



0249402 A2X> 



7 



0 249 402 



8 



members 36c and 38d (FIG, 2A). Each leg is 
provided with a foot, such as foot 32b for leg 32, 
shown in FIG. 4, which defines a pedestal for 
resting on the floor, 

A pair of mounting rails 38 and 39, mounted on 
an upper surface the side members, mount bear- 
ings for the ends of the rollers 17a, 17b, etc. of 
roller conveyor 17. The rollers 17a, 17b, 17c> etc, 
are driven by a motor 40 mounted within the con- 
veyor in-feed 12 and coupled to the rollers by 
suitable drive means as is known in the art. 

A pair of L-shaped side cover plates 42 and 43 
attached to the outer surface of the upper frame 33 
have a horizontal portion which covers the mount- 
ing ends of the rollers 17a, 17b t etc,, and a vertical 
portion extending downward enclosing the upper 
portion of the in-feed conveyor 1Z A panel 44 
encloses the inlet side of the in-feed conveyor 12 
and a panel 45 encloses the outlet side of the in- 
feed conveyor 12, defining an enclosure for the 
fork 21, The panel 45 is provided with a pair of 
apertures 46 and 47 which permit the tines 21 a, 
21b of the fork 21 (or tines 22a, 22b of fork 22, 
FIG. 2) to project into the lift table 19. 

The right-hand in-feed conveyor 14 is simitar to 
the in-feed conveyor 12 and will not be described. 
Corresponding elements of conveyor 14 have been, 
given the same reference numerals as those for 
conveyor 12 but with a prime notation. 

Referring to FIGS. 1, 2, 3 and 4, the lift table 
19 includes a base or lower frame 50 including 
front member 51, side members 52 and 53 and 
rear member 54, A rectangular table top 55 is 
supported above the frame 50 by two pairs of 
scissors linkage, 56 and 5fr Each linkage assem- 
bly, such as assembly 56, Includes a pair of links 
57, 58 which are pivotaily connected together by 
means of a bolt 59 at an intermediate location. Link 
57 has a fixed end 57a pivotaily connected by a 
bolt 60 to a bracket 61 welded to frame member 
51 and a movable end 57b provided with a . roller 
62 which rides on a track 64 defined by the inner 
upper surface of the table top 55, The other link 58 
has one end 58a pivotaily connected by a boit 65 
to a plate 66 which is secured to the inner surface 
of the table top 55 and its other end 58b is pro- 
vided with a roller 69 which rides on a track 70 
defined by frame member 51. Linkage assembly 
56' is similar to assembly 56 and like elements 
have ben given the same reference number with a 
prime notation. 

For the purpose of driving the lift table verti- 
cally, two hydraulic drive cylinders 71, 71' are 
provided. A pump 134 mounted beneath the lift 
table supplies hydraulic fluid' under pressure to the 
cylinders 71, 71' through suitable hydraulic lines 
(not shown), it is apparent that air cylinders could 
be employed rather than the hydraulic drive. The 



cylinder 71 has its butt end 75 pivotaily attached to 
movable end 58b of the member and end 76 of its 
rod 73 bolted to the link 56 by bolt 78, The other 
cylinder 71* associated with the linkage 56', is 

5 similar to drive member 71 and like elements have 
been given the same reference number with a 
prime notation. The cylinders include two solenoids 
267; 268 (FIG. 7A) which enable the cylinders to 
extend or retract their rods to raise or lower the 

10 table. 

When the two hydraulic cylinders 71 and 71' 
are actuated and their rods 73, 73' are extended, 
the cross link members 57 and 58 (5T and 580 are 
driven upwardly relative to their fixed mounts 61 

is and 61' driving iheir movable ends at rollers 62 and 
69 toward the right in FIG. 4 r raising the table top 
55 relative to the base. When the cylinder rods 73* 
73' are refracted, rollers 62 and 69 (62', 69') are 
driven toward the left in FIG. 4, lowering the table 

20 top. Cushions 80 limit downward movement of the 
table top 55. 

Referring to FIGS. 3 and 4, table top 55 of the 
lift table 19 carries lift conveyor 91 and the pallet 
discharge conveyor 23 which are supported on 

26 three channel members 81-83. The lift conveyor 91 
comprises a roller conveyor including a plurality of 
rollers 91a, 91b, etc., each supported at both ends 
by bearings 92, 93. A drive gear 94, provided at 
one end r is driven by a reversible electric drive 

30 motor (not shown), the direction of rotation which is 
correlated with selection of the left-hand jn-feed 
conveyor 12 or the right-hand In-feed conveyor 14 
such that the conveyor rollers 91 are driven in the 
same direction of the rollers of the selected in-feed 

35 conveyori 

The bearings 92, 93 are supported by side 
-plates 96 and 97, shown in FIG, 3, which extend 
along the forward and rearward sides of the lift 
table assembly 19 and are attached to channel 

40 members 81-83 carried the lift table. 

Referring to FIGS. 4 and 5 f for the purpose of 
preventing extension of the forks when the lift table 
is at pallet transfer height, four guard plates 101- 
104 are provided, one for overlying each of the 

45 apertures 46, 47 (FIG. 2) and 46% 47' (FIG. 5) when 
the top surface of the lift table is above these 
apertures. The guard plates 101-104 are carried by 
the lift table 19, extending downward from the top 
thereof. Each guard plate is carried by a pair of 

so horizontally extending plates, such as plates 105, 
106, for guard plate 101 which covers aperture 46 t 
plates 105, 106 extending in parallel spaced rela- 
tion, plate 105 welded to beam 81 and plate 106 
welded to table top 55. Similarly, guard plate 103 
. 55 which covers aperture 46' is attached to horizontal 
plates 105', 106' which support guard plate 103 at 
the right edge of the lift table 19. Plate 105' has 
one end welded to beam 83 and its other end 
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welded to the plate 103 near its upper edge. Plate 
106 is welded to the table top 55 at one end and 
has Its other end welded to plate 103 near its 
bottom edge. Guard plates 102 and 104 are simi- 
larly attached to the lift table, supported to overlie 
apertues 45 and 45'. Guard plates 101-104 prevent 
damage to the discharge conveyor 23 earned be- 
neath the tabfe top, should the forks 21, 22 be 
engaged while the lift table 19 is m its fully raised 
position. 

Referring to FIGS. 2-4 t the pallet discharge 
conveyor 23 comprises three drive chains 121, 122 
and 123 which extend transverse to the direction of 
the in-feed conveyors 12, 14. Each chain is driven 
by a pair of sprocket wheels, such as sprocket 
drive wheels 124 and 125 (FIG. 3), for chain 124. 
The drive wheels are supported on shafts 126-127 
mounted in bearings 128. Bearings 128 are sup- 
ported on channel members 81-83. The shaft 125 
is coupled to the a drive motor 130 by a suitable 
drive 131 (FIG. 4), the drive motor 130 being 
carried by the lift table. The drive motor 130 is a 
reversible eiectric motor which enables the drive 
chains to be driven in a forward direction 
(represented by the dashed line in FIG. 3) to drive 
pallets off the front end of the lift table, or in the 
reverse direction, enabling pallets to be driven off 
the rear edge of the lift table when pallet receiving 
apparatus is provided thereat .Activation of the 
motor 130 is done by operating a switch, embodied 
as a foot switch 134 (FIG. 1) located beneath the 
inspection fable. The controller 25 prevents ener- 
gisation of the motor 130 unless the system is 
operating in automatic mode* and the lift table is at 
pallet discharge height. The selection of direction 
of discharge pallets from the lift table is made by 
the operator via the operator console 26 which is 
adapted to mclude a selector switch (not shown) for 
this purpose. 

The drive chain 125 (and drive chains 126- 
127) carries a lug 132 which which is aligned with 
the operating arm of limit switch L7 which is moun- 
ted on the- top surface of the lift table. As the chain 
is driven t lug 132 makes one complete revolution 
and is driven to engage the back end of a pallet 
' (not shown) present on the lift conveyor. Then with 
continued driving of the chain, the pallet is pushed 
towards the left in FIG. 3, off the lift conveyor and 
onto the pallet inspection table 15 (FIG. 1). With 
continued driving of the chain, the lug 132 engages 
and operates limit switch L7, effecting deenergiza- 
tlon of the drive motor 130 when the chain has 
made one complete revolution. 

Referring to RG, 5, as the lift table is driven 
vertically up and down during pallet destacking 
operations, limit switches L3-L6 are operated to 
indicate the height of the table. The limit switches 
L3-L6 are mounted on a mast 115 which extends 



vertically upward from frame member 37' of the 
right in-feed conveyor 14. The table carries an 
actuator rod 116 which projects horizontally toward 
the right hand in-feed conveyor (FIG. 4} and en- 

e gages the actuators of the limit switches L3*L6 as 
the table is driven up and down. 

Switch L3 is actuated when the table is at a 
pallet transfer height, the fully extended position for 
the table* Switch L4 is actuated when the table is at 

w a pallet stack pick-up height Switch 15 is actuated 
when the table is at a tines out height Switch L6 is . 
actuated when the table is a the pallet discharge 
height, the retracted position for the table, Switches 
L3 and L4 are operated only when the table is 

15 driven upwards whereas switches 15 and 16 are 
operated only as tie table fs driven downwards. 

Referring now to FIGS. 2, 2A, 2B and 2C, the 
forks 21 and 22, which suoport a stack of pallets 
above the lift table during a destacking operation, 

20 are supported within the enclosure defined by the 
in-feed conveyors 12 and 14, at the left and right 
sides of the lift table 1& Because both forks 21 and 
2Z are constructed* supported and driven in the 
same manner, only fork 21 will be described. 

25 Fork 21 Includes tines 21a, 21b which extend 
the length of the In-feed conveyor 12 and are 
joined together at the rearward end thereof by a 
cross brace 153 and at the mid point by a cross 
brace 154. The fork 21 is driven from a home or 

aa retracted position, shown in RG. 2, to an extended 
position represented by the doited line in FIG- 2 by 
pneumatic (or hydraulic) drive Including a drive 
assembly 156 adapted for connection to a source 
of air (or hydraulic fluid) under pressure. As best 

ss shown in RG. 2B, tine 21b is supported on a shaft 
159 by a parr of bearings 180 and 161, the shaft 
being supported by guide members 162 mounted 
on members 35a, 35b and 35c of the in-feed 
conveyor frame. Similarly, tine 21a is supported 

40 and guided on a further, shaft (not shown) by like 
guide bearings (not shown). With reference to FIG, 
20, the drive rod 163 of the drive assembly 156 is 
connected to the undersurface of cross brace 154 
and the butt end 156a of the cylinder is connected 

45 to a plate 163 which Is attached to member 35a. In 
one embodiment of the pallet destacker apparatus 
which was constructed, the drive assembly 156 
included for each fork drive a duai-vaive pneumatic 
valve assembly commercially available from MCA 

so as unit 6241A-211-PM-11-1-D, which controls ap- 
plication of an underpressure to an air cylinder 
such as the commercially available from BIMBA 
Manufacturing. Each valve assembly has two sole- 
noids (269, 271, 270, 272, RG. 7A) individually 

55 energizable to drive the fork 21 (or 22} between 
retracted and extended positions. 
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As indicated, the fines 21a and 21b, shown in 
the home or TINES IN position, are extendable 
when the cylinder 156 is activated driving its rod 
163 to an extended position or TINES OUT position 
indicated by the dashed line in RG- 2A. When the s 
tines are driven from the TINES IN position to the 
TINES OUT or My extended position limit switch 
L1 which is mounted on member 35b {FIG. 2B), is 
operated by the forward end of the tine 21a. When 
" the tines are driven back to the home position, limit ;o 
switch L2, which is mounted on member 35a (FIG. 
2B) t is activated by the back end of the tine 21a, 
The tines 21a and 21b extend through apertures 46 
and 47 when extended and tines 22a and 22b 
extend through apertures 45' and 46' (FIG, 5) in 15 
side plate 35' of the right-hand in-feed conveyor 14 
when driven to the TINES GUT position. When the 
tines are extended, the support members 160, 161 
(FIG, 2A) provide support for the forks near the 
center and at the rearward end thereof. It is pointed 20 
out that the tines 21, 22, do not lift the pallets. The 
lift table 19 moves the pallets downwardly from the 
STACK TRANSFER height or from the STACK 
PICK-UP height to the TINES OUT height The 
tines are driven into the stack after rt has been 25 
positioned where it will be suspended by the tines. 
The lift table moves the stack of pallets- The tines 
oniy suspend a stack of pallets and are driven in a 
horizontal plane. This not oniy enables the tines to 
be long enough to support the pallets over nearly so 
the entire width thereof, but also eliminates the 
need to subject the tines to dynamic forces as 
would be the case if the forks were used to lift or 
move the pallet stack. 

Referring now to FIGS. 1, 2 and 6, the pallet 35 
inspection table 15 comprises a rectangular frame 
200 supported on four legs 201-204. The frame 
200 includes four channel members 205, 206, 207 
and 208. Frame members 205 and 206 extend 
horizontally along the sides of the table between 40 
and connected to legs 201 and 202, and 203, 204, 
respectively. Frame members 207 and 208 (FIG. 
6) extend along the front and rear edges of the 
table, respectively, interconnecting leg pairs 201, 
203 and 202, 204, respectively. 

The table top 220 includes two generally rec- 
tangular plates 221 and 222 which are hingediy 
connected by way of a piano hinge 223 along 
abutting edges, 221a, 222a thereoi The opposite 
edge 221b of plate 221 is pivotally fixed to the so 
front end of the table by way of a shaft 224 which 
is journaled in bearings 225 and 226 carried by the 
upper end of legs 201 and 203, respectively. The 
rear edge of. the table defined by edge 222b of 
sheet 222 is movably mounted to the frame by way 55 
of 3 pair of v-track wheels 228 and 229 carried on 
shaft 230 which Is fixed to the edge 222b of the 
sheet 222 by way of mounting plate 235 for wheel 
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228. The wheels such as wheel 228 ride in a 
correspondingly shaped track 239 secured to the 
upper surface of lower frame member 205 at the 
rearward end thereof a track extending forwardly 
from the rear leg 202 approximately one-third the 
length of the side rail 205. A travel limit arm 232 
has one end 232a secured to the undersurface of 
plates 222 near Us inner edge 222a. The other end 
232b extends beneath plate 221 and engages the 
undersurface of the plate 221 and limit upward 
travel of the plates as they are driven from the 
pallet inspection position to the pallet receiving 
position, in the illustrated embodiment, the table 
top sections comprise plate members. However, 
the table top could also comprise a pair of roller 
conveyors or a pair of bail conveyor assemblies, 

For the purpose of driving the table between its 
pallet receiving position and its inspection position, 
there are provided a pair of pneumatic drive as- 
semblies, such as a drive assembly 240 including 
a cylinder 241 shown in FIG, 6, are provided, one 
at each side of the table. The cylinders are adapt- 
ed to connect to a source of air under pressure. 
Cylinder 241 has its butt end 242 connected to the . 
base of leg 201 and the end 243a of its rod 243 
connected by way of a pivot pin 245 to connector 
plate 244 extending from the under side of plate 
221 by way of a pivot pin 245. An operate switch is 
246 mounted in front right leg 203 near the top 
thereof, for activating the cylinders. When the cyl- 
inders are activated, the cylinders remain operated 
for approximately five seconds, and then restore 
the table to its pallet receiving position. In one 
embodiment which was constructed, the drive as- 
sembly included a single coil valve commercially 
available from MAC as the type 180023-112-0001 
and an air cylinder. 

In its extended position, rod 243 maintains ta- 
ble top in its pallet receiving position, with plates 
221 and 222 extending copianar. In its retracted 
position rod 243 draws the forward plate 221 down- 
ward, pivoting the plates 221 and 222 at the hinge 
223 to the position shown by the dashed line in 
FIG. 6 which defines the pallet inspection position. 
As the cylinder rod 243 is retracted, forward plate 
221 rotates about pivots 225 and 226 while the free 
end 222b of plate 222 moves forwardly with wheel 
228 riding along the track 239 (and wheel 229 
riding along its track), allowing the plates to fold to 
define a cradle for the pallet carried by the table. 

The length of the forward plate 221 (FIG. 
1} is less than the length "N" of the rear plate 222 
to minimize the reach of the operator in turning a 
pallet over. 

When the table is operated to the pallet inspec- 
tion position, a pallet positioned on the table top is . 
up-ended (see RG. 6A). The operator can pivot the 
pallet manually about its lower end to inspect or 
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repair tfie pallet The pallet can be pulled toward 
the operator to the position represented by the 
dashed lines in FIG. 6A and the table powered 
back up to its pallet receiving position. The pallet 
can easily be "flipped" over by the operator with- 
out the operator having to lift the pallet This mini- 
mizes noise and virtually eliminates stirring up dust 
and dirt while enabling the operator to inspect both 
top and bottom surfaces of a pallet or to turn a 
pallet over whenever necessary. 

An input conveyor 251 may be provided at the 
pallet receiving edge of the tabie- The input con- 
veyor comprises a plurality of conveyor rollers 252 
supported on a pair of channel members 253, 254 
which extends from an upright channel member 
255 adapted to be removably attached to the legs 
202 and 204 at the rearward edge of the tabie, A 
cross brace members 256 provide additional sup- 
port One or more output feed rollers (not shown) 
may be provided along the sides of the inspection 
table to facilitate transfer of a pallet after inspection 
to the stacker 16 at the right-hand side of the table 
or to a pallet transport conveyor (not shown) or the 
like at the left-hand side of the table. 

Referring to FIG* 1 , the pallet stacker apparatus 
16 may be similar to that disclosed in ILS. Patent 
4,273,498, which patent is incorporated herein by 
reference. Accordingly, the stacking apparatus 16 
will not be described herein. 



Control Circuits 

Referring to FIG, 7* the programmable logic 
controller 25 which controls the destacker appara- 
tus 11 receives power on a first Input P1 T eight 
inputs P2-P9 from the control pane! on the operator 
console 28, seven inputs P10-P16 from the seven 
limit switches L1-L7, and an input from discharge 
enable switch 134. The controller 25 provides out- 
puts over eleven output lines 01-D1 1 for controlling 
drive motors, cylinder solenoids, the pump motor 
of the apparatus 11, and the automatic mode* in- 
dicator lamp 266, 

Referring to FIG. 7A, the operator console 26 
mounts sbc operating switches 260-265, which en- 
able manual control of the destacking apparatus 
11. The automatic mode indicating lamp 266 is 
also mounted on the control panel. 

Autocycle switch 260 activates automatic mode 
for the destacker apparatus. IN-FEED switch 261 
selects left in-feed conveyor 12 or right in-feed 
conveyor 14. LIFT switch 262 energizes the lift 
tabie drive cylinder to drive the table up or down. 
TINE switch 263 operates the drive cylinders for 
both forks 21 , 22 to drive the forks out or back to 
home position. LAST PALLET switch 264 is op- 
erated after the last pallet has been discharged 



from the apparatus, and causes the lift table to be 
• returned to the pallet transfer height STOP switch 
265 is an emergency stop switch for deactivating a 
master control relay (not shown) to disconnect 

5 power from the apparatus. More than one such 
switch may be provided, different ones of the 
emergency stop switches being located at different 
points on the apparatus. 

More specifically, the control system is en- 

10 ergized when master control relay (not shown) is 
operated, closing contacts MCR applying power 
input P1 of the programmable logic controller 25 
and to the switches and to the output control lines, 
input P2 is activated when the AUTOCYCLE switch 

15 260 is operated- Input P3 and input P4 are eon- 
trolled by in-feed conveyor transfer IN-FEED switch 
261 on the control panel, input P3 being activated 
when the switch is operated to the left position and 
input P4 being activated when the switch is op- 

2Q erateti to the right position* Input P5 is activated 
when the LAST PALLET switch 264 is depressed. 
Input P6 is activated when the Li FT switch 262 is 
operated to the lift up positron and input P7 is 
activated when the LIFT switch 262 is operated 

25 white in the lift down position, input PS, is activated 
when the tines control TINES switch 263 is set to 
the fine back position and jnpuf P9 is activated 
when the switch TINES 263 js set to the tines out 
position. 

3a Input P10 is activated when limft swftches L1 
and L1' are operated when the tines have been 
driven to the fully extended position- Input P11 is 
activated when limit switches 12 and L2' are ac- 
tivated when the tines have been driven back to the 

as home position. Input P12 is activated when limit 
switch L3 operates when the lift tabie has been 
driven up to the stack transfer height input P13 is 
activated when limit swrtch L4 is operated when the 
lift has been driven up to the stack pickup height, 

40 Input P14 is activated when limit switch LS is 
operated when the lift has been dnven down to the 
tines out height input P15 is activated when the 
limit switch L6 is operated indicating the lift table 
has reached the pallet discharge height Output 

45 P16 is activated when limit switch L7 is operated 
indicating discharge of a pallet by discharge con- 
veyor has been completed. Output P17 is activated 
when the operator operates switch 134 to energize 
the discharge conveyor. If desired, pallet discharge 

so can be done automatically in response to the op- 
eration of limit switch 17 when the lift tabie reaches 
the PALL£T DISCHARGE height 

Turning now to the outputs of the program- 
mable logic controller 25, outputs D1 and D2 op- 

$s erate respective' contactor switches S1 and S2 
which energize the in-feed conveyor drive motors* 
such as motor 40 {FIG. 2) for Sue left in-feed 
conveyor 12 and the motor (not shown) for the right 
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in-feed conveyor 14, respectively. Outputs D3 and 
D4 activate contactor switches S3 and S4 for op- 
erating the lift table conveyor motor (not shown) in 
the opposite direction to provide right direction or 
left direction drive- for the lift conveyor rollers, de- 
pending upon whether the left or right in-feed con- 
veyor is activated. Output D5 energizes the drive 
up solenoid 267 for the lift table to drive the table 
in the upward direction and output D8 activates the 
lift table drive down solenoid 268 for the lift table. 
Output D7 activates the fork tines out air cylinder 
solenoids 269, 270 to cause the cylinders to drive 
the tines out. Output D8 activates the tines back air 
cylinder solenoids 271, 272 to cause the cylinders 
to drive the tines back to the home position. Output 
D9 activates the compressor pump motor 134 (FIG. 
4) for the hydraulic compressor which is mounted 
beneath iift table 19, Output D10 activates the 
automatic mode indicator lamp 266. Output D11 
activates contactor switch S6 for energizing the 
pallet discharge motor 130. 

The programmable logic controller 25 operates 
under program control to respond to the inputs P1~ 
P17 and provide appropriate outputs D1-D11 for 
controlling the operation of the apparatus 10. FIG. 8 
is a process How chart illustrating the operation of 
the programmable logic controller 25 during a de- 
palletizing operation. FIGS. 9-15 illustrate, - 
schematically, the operation of the pallet lift table 
during a sequence of depalletizrng operations. 

Referring to FIGS. 8 and 9, the system Is 
initially operable in a manual mode during which 
mode the stack of pallets 300 is transferred from 
the in-feed conveyor 12 or 14 to the iift table. Stack 
transfer motions are executed in manual mode 
only. While the system Is in the manual mode, the 
lift table 19 can be driven up or down by operating 
switch 262 (FIG. 7A) to the appropriate position. 
Also, the tines can be driven in or out by operating 
switch 263 to the appropriate position. 

After the stack of pallets 300 has been cen- 
tered on the iift table, the operator depresses the 
push button AUTOCYCLE 260 {FIG. 7A) momentar- 
ily to place the system in automatic mode. The 
system is 'latched" in the automatic mode under 
software control and control lever is to manual 
mode when the push button LAST PALLET 264 is 
depressed. 

The first operation in automatic mode is to 
energize the iift down drive causing the lift table 19 
to be driven down to the TINES OUT height. When 
the TINES OUT height is reached, the lift down 
drive is stopped and the tines 21, 22 are driven out 
to suspend the pallets 302-305. When the tines are 
fully extended, the lift down drive is reenergized 
enabling the lowermost pallet 301 to be carried 
down to the PALLET DISCHARGE height while the 
remaining pallets 302-305 in the stack are sus- 



pended by the tines, When the lift table has been 
driven down to the PALLET DISCHARGE height, 
the lift down drive is deenergized and the di- 
scharge drive motor 130 is energized under oper- 
5 ator control, driving the chain conveyor 124, etc. to 
drive the lugs into engagement with the pallet 301 , 
and drive the pallet from the lift table. When limit 
switch L7 is operated by the chain lug, indicating 
that the pallet has been discharged from the lift 

70 table, the discharge motor 130 is deenergized and 
the table lift up drive is energized allowing the table 
to be driven to the PALLET PICK-UP height When 
. the lift table reaches the PALLET PICK-UP height 
limit switch L4 is operated and the lift up drive is 

is deenergized and the tines are retracted. A check is 
then made to determine if the LAST PALLET 
switch 264 (FIG. 7A) has been depressed and if 
not, the program loops back to energize the lift 
down drive to lower the next pallet 302, separating 

20 it from the stack of pallets 303-305. On the other 
hand T if the LAST PALLET push button 264 (FIG. 
7A) has been depressed, then the lift up drive Is 
energized to drive the lift table to PALLET TRANS- 
FER height. When PALLET TRANSFER height is 

zs reached, the lift up drive is deenergized and the 
program loops back to the manual mode entry for 
in feed of a further stack of pallets. 

More specifically with reference to FIGS. 7 and 
9, when the lift table 19 Is at STACK TRANSFER 

so height, the vertical stack 300 of pallets can be fed 
in from either the left-hand pallet in-feed conveyor 
12 or the right-hand pallet in-feed conveyor 14 to 
the lift table 19. The operator selects the in-feed 
conveyor 12 or 14 by operating the select switch 

35 261 on the control console 26 (FIG. 7A), Assuming 
for example that in feed conveyor 12 has been 
selected, the operator operates TRANSFER switch 
261 (FIG. 7A) to the transfer lift position. The 
controller 25 operates contactor S1 to energize 

40 conveyor motor 40 (FIG. 2). The stack of pallets on 
conveyor 12 is transferred to the lift conveyor 91 
under the control of the operator who via switch 
261 on the control console 26 can move the stack 
left or right to center the stack. When the stack of 

45 pallets 300 Is positioned on the lift conveyor 91 
and centered, the operator transfers operation to 
automatic mode by depressing the AUTOCYCLE 
push button 260 (FIG. 7A). 

Referring to FIG. 10, when the switch 260 {FIG. 

so 7A) is operated activating input P2, the controller 
29 activates output 268 and the lift table is driven 
down until the lift table reaches the TINES OUT 
height at which height limit switch L5 is operated ■ 
actuating input P14. At such height, the openings 

55 between stringers of the second lowest pallet 302 
of the stack 300 is in line with the tines. The 
controller responds to input P14 to deactivate out- 
put 268 and to energize output D7 energizing tines 
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out drive solenoids 269 and 270. The tines are then 
driven out and limit switches LI and LY are ac- 
tivated when the tines are fully extended activating 
inputs P10, To simplify the drawings, the tines are 
shown in FIGS, 11, 12 and 15 to extend only part s 
way into the pallet openings when fully extended. 
As indicated; in practice opposing ends of the fines 
are located about four inches apart when at the 
TINES OUT position. The pallets 302-305 are sus- 
pended above the IFft table and the lowermost w 
pallet 301. 

When switches L1 and LY are operated, the 
controller 25 responsively activates output D6 en- 
ergizing the lift table drive solenoid 268 to lower 
the lift table 19 to the PALLET DISCHARGE height w 
(FIG. 11), When the lift table reaches the PALLET 
DISCHARGE height, limit switch L6 is operated 
activating input P15. The controller responsively 
deenergfces the lift table drive solenoid 268. When 
limit switch L6 operates, the conveyor motor drive zo 
circuit is prepared for energization when the oper- 
ator operates switch 134 (FIG, 1). When switch 134 
is operated* the discharge conveyor motor 130 is 
energized under the control of the controller 25, 
which operates contactor S6, driving the pailet 301 2$ 
off of the lift table. When the pallet 301 has been 
discharged t (FIG. 12) limit switch L7 is operated 
and thus activates input P16. The controller re- 
sponds and activates output D5 energizing the lift 
up drive solenoid 267 causing the lift table to be so 
driven upward toward the PALLET PICK-UP height 

Referring to FIG. 13, when the lift table reaches 
the PALLET PiCK-UP height limit switch L4 op- 
erates activating input P13. The controller responds 
by deactivating output D5, deenergizing the lift 35 
table drive solenoid 267 and activating output D8 
energizing the tine solenoids 271 1 272 to drive the 
tines back to the home position. The stack of 
pallets 302-305 is then supported on the lift table. 
When file tines reach the home position, limit 40 
switches L2 and L2' are operated activating input 
P1 1 causing the controller to energize the lift table 
drive solenoid 268 to drive the table down to the 
TINES OUT height at which height the openings 
between stringers of pallet 303 are aligned with the 45 
tines. When the lift table reaches the TINES OUT 
height <FIG. 14), limit switch U is operated, and 
the controller deactivates the lift down solenoid 
268. The controller then energizes tines out sole- 
noids 269, 270 .and the tines are driven into the so 
openings between the stringers of the pallet 303. 
When the tines are fully extended, limit switches L1 
and LI* are operated, the controller deenergizing 
the tine drive solenoids and energizing the lift table 
drive solenoid 268 to drive the table down toward 55 
tie PALLET DISCHARGE height as shown in FIG. 
15* When the lift table has been lowered to the 
PALLET DISCHARGE height, limit switch L6 is 



operated to enable the controller to respond to 
deenergize table drive solenoid 268. The discharge 
conveyor motor is energized to drive the pallet 302 
from the lift table when switch 134 is operated by 
the operator, the controller responding to activation 
of its input P17 to operate contactor SO. 

The sequence continues until the remaining 
pallets 303-305 have been discharged from the lift 
table. When the lift table is returned to PALLET 
PICK-UP height, the tines are driven home or re- 
tracted rn response to operation of limit switch L4. 
The operator then depresses the LAST PALLET 
push button 264 {FIG. 7A), the operation of which 
activates controller input P& The controller en- 
ergizes table lilt up solenoid 267 which causes the 
lift table to be raised to the STACK TRANSFER 
height The table is deenergized under controller 
control when the limit switch L3 is operated in 
response to the lift table reaching the STACK 
TRANSFER height The lift table is then positioned 
to receive a further stack of pallets from either in 
feed conveyor 12 or 14, The system automatically 
reverts to manual mode following operation of the 
LAST PALLET ' push button and raising of the lift 
table to the STACK TRANSFER height If the table 
lift drive is energized to drive the table upward 
from the PALLET PICK-UP height and the tines for 
any reason, have not been retracted, strain sensors 
(not shown) mounted on the tines near the ends 
thereof provide inputs to the controller 25 to 
deenergize the lift up drive and halt further upward 
movement of the lift table, if the lift table is driven 
to engage the tines. ^ . 

As Indicated, the controller 2S operates under 
program control to operate the destacking appara- 
tus 11. The sequence of controller operations are 
illustrated in the flow chart given In FIG. 8. In the 
disclosed embodiment the destacker apparatus 1 1 
is operated to destack a stack of pallets, dispens- 
ing the pallets one at a time to pallet repair and 
inspection apparatus. With suitable modification of 
the software for the controller 25> the apparatus 11 
can be operated to provide pallet stacking oper- 
ations in addition to or rather than pallet destacking 
operations. 

In such apparatus, when a pallet is positioned 
on the lift table, while at the discharge height the 
operator operates a switch to drive the lilt table to 
the pallet suspension height to support a stack of 
pallets* if any, suspended by the forks. The forks 
are withdrawn and the table is driven to the stack 
pick-up height, aligning the openings in the lower- 
most pallet with the forks. The forks are then driven 
out suspending the entire stack while the empty 
table is driven down to the pallet discharge height 
to receive the next pallet 
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Operating Systems 

Referring to FIG. 16, there is shown a block 
dragramatic representation of a modularized pallet 
sorting/inspection 10' provided by the present in- 
vention. The system 10' includes a pallet destac* 
king apparatus 11 including right and left in feed 
conveyors 12' and 14' and dispenser apparatus 13' 
similar to units 12, 13 and 14 described above. In 
this system, both forward and reverse off feed are 
provided from the pallet dispenser 13, To this end, 
a pair of transfer roller systems 301 and 302 are 
provided for transferring pallets from a stack of 
pallets to one of four inspection stations 311-314. 
Each station, such as station 311, includes a roller 
conveyor 31 5 , an inspection table 31 6, and a pallet 
stacker 317, 

The system 10' increases by four times, the 
number of pallets which can be inspected and 
sorted. The system 10 r can be operated in various 
modes. By way of example, pallets being di- 
scharged from the destacker apparatus can initially 
be discharged to the forward stations 311 and 312, 
alternately under manual control, the discharged 
pallets received from the rollers 301 being alter- 
nately feed to station 311 and 312, and restacked 
by stackers 317 after inspection. When the stack- 
ers 317 are fully loaded, then, while the stacker 
317 are being unloaded, the next series of pallets 
can be fed to the stations 313 and 314 In a similar 
manner. Alternatively, pallets from a given stack 
can be led through stations 311, and pallets from 
the next stack can be fed to station 312, etc. The 
particular operating configuration can be deter- 
mined as a function of available help, number of 
pallets to be inspected and sorted, etc, it is appar- 
ent, that a preliminary inspection can be made as 
the pallets are received on the transfer roller 301 , 
with pallets in need of repair being transferred to 
one station, station 311, for example, and pallets 
appearing to be usable being transferred to the 
other station 312, 

Referring to FIG, 17, there is shown a further 
system 10". This system utilizes corner space in a 
factory warehouse, or the like, with the destacker 
apparatus 11' being located in one corner, and only 
one in feed conveyor is used. Pallets discharged 
from the pallet dispenser 1 3" are fed to a transfer 
roller 331, manually inspected and fed to* a pallet 
stacker 332 if the pallet is useable. Damaged pal- 
lets are fed via a transfer system comprised of four 
sets of conveyor rollers 333-336 to a repair table 
338 where the damaged pallets are repaired prior 
to being transferred to a further stacker 339, 

Because of the modular construction of the 
pallet repair and inspection sorting systems, var- 
ious configurations can be provided to suit the 
needs of a particular application and location. 



Having thus disclosed in detail preferred em- 
bodiments of the invention, persons skilled in the 
art will be able to modify certain of the structure 
which has been illustrated or to substitute equiv- 
s alent elements for those disclosed while continuing 
to practice the principles of the invention. It is thus 
intended that all such modifications and substitu- 
tions be covered as they are embraced within the 
spirit and scope of the appended claims, 

10 

Claims 

1. A pallet destacking apparatus comprising: 
is pallet dispenser means (13); pallet discharge con- 
veyor rneans (23) and control means (25); 
said pallet dispenser means (13) including a verti- 
cally reciprocating pallet lift means (19); lift drive 
means (71,71') for driving said lift means from a 
20 pallet transfer height to a pallet suspension height 
and to drive said lift means between said pallet 
suspension height and a pallet discharge height; 
pallet suspension means (20), and suspension 
drive means (156); .said control means energizing 
35 said suspension drive means when said lift means 
is driven to said pallet suspension height to cause 
said pallet suspension means to suspend the pal- 
lets above the one of the pallets which is the 
lowest pallet of the stack at the pallet suspension 
30 height while said lift means is driven from said 
pallet suspension height to said pallet discharge 
height, and said control means energizing said 
pallet discharge conveyor means when said lift 
means is driven to said discharge height to di- 
ss scharge said one pallet carried by said lift means, 
Z Apparatus according to claim 1, wherein said 
control means (25) Is enabled following discharge 
of said one pallet from the apparatus to succes- 
sively drive said lift means between said discharge 
40 height and said suspension height and to control 
said suspension means each time said lift means is 
driven to said suspension height to release the 
lowermost pallet from the suspended pallets onto 
said lift means to be carried thereby from said 
4s suspension height to said discharge height for di- 
scharge from the apparatus, 

, 3, Apparatus according to claim 2, wherein said 
suspension means (20) comprises first (21) and 
second (22) horizontally reciprocating forks, and 
so means (159,159a) mounting said forks at opposite 
sides of said lift means, said forks driven by said 
suspension drive means between a home position 
and an extended position in which said forks en- 
gage openings in the sides of the penultimate 
55 pallet of the stack of pallets for supporting said 
penultimate pallet and pallets stacked thereupon, 
while said lift means is lowered to a discharge 
height carrying thereon the tower most pallet. 
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4. Apparatus according to claim 3 T wherein said 
control means (25) comprises a process controller 
means responsive to control signals for controlling 
said lift drive means and said suspension drive 
means and a , plurality of switch means (L1-L7) for 
providing control signals to process controller 
means for indicating the vertical position of said lift 
means and the position of the suspension forks, 
said pallet suspension height being below said 
pallet stack transfer height and said pallet di- 
scharge height being below said paHet suspension 
height whereby said lift means lowers pallets only 
in moving the stack from the transfer height to the 
suspension height, and lowers only the lowermost 
pallet in moving the lowermost pallet from the 
suspension height to the discharge height 

5. Apparatus according to claim 1, including 
pallet indeed conveyor means (12,14) aligned in 
side-by-side relationship with said pallet dispenser 
means at sard pallet transfer height and including a 
frame (33,36) and roller means (17a,l7b) rotatabiy 
supported on said frame and conveyor drive means 
(40) for , rotating roller means to transport a vertical 
stack of pallets positioned on said roller means 
onto said pallet support means. 

6* Apparatus according to claim 4 t wherein said 
switch means includes first (L5) and second (L6) 
switches connected to inputs of said process con- 
troller means, means mounting said first and sec* 
ond switches adjacent to said lift means for opera- 
tion thereby to provide a control signal to said 
process controller means when said lift means 
reaches said pallet suspension and pallet discharge 
heights, respectively, and a third switch (L7) con- 
nected to an input of said process controller means 
and mounted adjacent to said discharge conveyor 
means and operated thereby to provide a control 
signal to said process controller means when a 
pallet has been discharged from the destacking 
apparatus, 

7. Apparatus according to claim 6, wherein said 
switch means includes a fourth switch (L4) con- 
nected to an input of said process controller means 
and mounted adjacent to said lift means for opera- 
tion thereby to provide a control signal to said 
process controller means when said lift means 
reaches said pallet pick-up height 

8* Apparatus according to claim 7, wherein said 
switch means includes a fifth switch (260) con- 
nected to an input of said process controller means 
and manually operable to provide a control signal 
to said process controller means for causing it to 
energize said lift drive means to drive said lift 
means to said pallet stack transfer height 

9. Apparatus according to claim 4, wherein said 
switch means includes first (L1) and second (LI*) 
limit switches connected to inputs of said process 
controller means and mounted for operation by 



said first and second forks, respectively, to provide 
control signals to said process controller means 
when said forks are at the home position, and third 
(L2) and' fourth (L2') limit switches connected to 
s inputs of said process controller means and moun- 
ted for operation by said first and second forks, 
respectively, to provide control signals to said pro- 
cess controller means when said forks are ex- 
■ tended. 

to 10. A method of stacking at least first and 

second pallets in a vertical stack comprising the 
steps of: moving the first pallet onto a pallet lift 
means (19) at a pallet transfer height; raising the lift 
means to move the pallet from the pallet transfer 

is height to a pallet suspension height; moving a 
palilet suspension means (20) into engagement 
with the first pallet for supporting the first pallet 
relative to the lift means; lowering the lift means to 
the pallet transfer height moving the second pallet 

20 onto the Tift means, raising the lift means to engage 
the first pallet suspended by said suspension 
means; retracting the pallet suspension means to 
enable the first pallet to be supported on the sec- 
ond pallet on the lift means; raising the lift means 

25 to the pallet suspension height and moving the 
pallet suspension means into engagement with the 
second pallet to suspend said first and second 
pallets relative to ssad lift means, and moving the 
lift means and the stack of pallets carried thereby 

30 to a stacck discharge height 

11. In a . pallet repair and inspection system 
(10) for inspecting pallets in a vertical stack of 
pallets including at least first, second and third 
pallets, a method of dispensing the pallets from the 

3S stack one at a time comprising the steps of: mov- 
ing the stack of pallets to a pallet lift means (19) at 
a pallet transfer height; lowering the lift means to 
move the stack of pallets from the pallet transfer 
height to a pallet suspension height; moving a 

40 pallet suspension means (20) into engagement with 
said second pallet for supporting said second pallet 
and said third pallet stacked thereon relative to said 
first pallet and the lift means; lowering the lift 
means and the first pallet carried thereby to a di- 

45 scharge height to move .said first pallet in the stack 
to the discharge height; operating a discharge con- 
veyor means (23) to discharge said first pallet from 
said lift means; raising said lift means to a pallet 
stack pick-up height to reengage the stack of pal- 

so Jets; retracting the pallet suspension means to en- 
able the stack of pallets to be supported on the lift 
means; lowering the lift means to the pallet suspen- 
sion height; moving the pallet suspension means 
into engagement with the third pallet to suspend 

55 said third pallet relative to said second pallet and 
said lift means lowering the lift means and the 
second pallet carried thereby to the discharge 
height; operating the discharge means to discharge 
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the second pallet from the lift means; and repeating 
the operation, until the stack of pallets has been di- 
scharged one at a time. 

12. A method according to claim 11, which 
further comprises sensing the height of the lift 
means by way of limit switches (L3-L6), monitoring 
the limit switches by way of a process controller 
means (25) and responsibly sequencing the op- 
eraOon of the lift means and the suspension 
means. 

13. A pallet inspection table (15) for use with 
pallet transport apparatus for inspecting the table 

' and bottom surfaces of a pallet, said pallet inspec- 
tion table comprising: support means (200); a fol- 
dabie table top (220); and actuating means (240); 
said support means Including first and second side 
rails (209,210) extending in parallel spaced relation- 
ship and supported above floor level, said table top 
having a forward edge (221b), a rearward edge 
(222b), a pair of side edges, and means (223) 
defining a folding axis which extends between its 
side edges defining forward and rearward table top 
portions, fixed mounting means (225,226) pivotally 
mounting said forward edge of said table top to 
said support means between said side rails thereof 
and movable mounting means (228*229) mounting 
said rearward edge of said table top to said sup- 
port means between said side rails thereof; said 
actuating means mounted to said support means 
and connected to said table top for driving said 
table top portions between first and second posi- 
tions including a pallet receiving position in which 
said table top portions extend coplanar to one 
another in a generally horizontal plane and a pallet 
inspection position in which said table top is folded 
along said folding axis and said table top portions 
extend at an angle relative to one another defining 
a cradie for one end of a pallet being inspected. 

14. A pallet inspection table according to claim 
13 t wherein said actuating means (240) comprises 
a fluid actuated drive means including a drive cyl- 
inder (241 ). connected to said support means and a 
drive rod (243) connected to one of said table top 
portions and movable between extended and re- 
tracted positions for driving said table top portions 
between said first and second positions. 

15. A pallet inspection table according to claim 

14, wherein said side raiis define a pair of guidance 
tracks (239) extending therealong at opposite sides 
of the table near the rearward edge of said table 
top, said movable mounting means comprising roll- 
er means rotatably secured to said table top at its 
rearward edge and engaging said guidance tracks 
for movement therealong as sard table top portions 
are driven between said first and second positions. 

16. A pallet inspection table according to claim 

15, wherein sard table top portions comprise first 
and second plate members (221,222) and said 



means (223) defining the folding axis comprises a 
piano hinge interconnecting adjacent edges of said 
plate members. 

17. In a pallet inspection and repair system 
s (10), the combination comprising: pallet destacking 

apparatus (13) including pallet in-feed conveyor 
means (12,14); pallet dispensing means (13); pallet 
discharge conveyor means (23) having a discharge 
outlet, and control means (25); 

70 said pallet in-feed conveyor means being aligned in 
side-by-side relationship with said pallet dispensing 
means to transport a vertical stack of pallets posi- 
tioned on aid conveyor rollers onto said pallet 
dispensing means; 

75 said pallet dispensing means including a vertically 
reciprocating pallet lift means (19); lift drive means 
(71,71*) for driving said lift means from a pallet 
transfer height* where said lift means is at the 
same horizontal level as said in-feed conveyor 

zo means, to a pallet suspension height and to drive 
said lift means between said pallet suspension 
height and a pallet discharge height; pallet suspen- 
sion means (20) and suspension drive means 
(156); and a pallet inspection table (15) located at 

25 said discharge outlet of said discharge conveyor 
means and having a pallet receiving table top 
(220) extending horizontally at said pallet discharge 
height; said control moans energizing said suspen- 
sion drive means when said lift means is driven to 

30 said pallet suspension height to cause said pallet 
suspension means to suspend a partial stack of 
pallets including the pallets above the one of the 
pallets which is the lowest pallet of the stack at the 
pallet suspension height while said lift means is 

as driven from said pallet suspension height to said 
pallet discharge height, and said control means 
energizing said pallet discharge conveyor means 
when said lift means is driven to sard discharge 
height to discharge said one pallet onto said pallet 

40 inspection table with said pallet oriented horizon- 
tally, said table top constructed and arranged to 
fold along a folding axis to define a cradle receiv- 
ing one end of the pallet being inspected to orient 
said pallet in a generally verti cal direction to permit 

45 inspection of top and bottom surfaces of said pal- 
let" 

18. A system according to claim 17, wherein 
said control means responds to discharge of said 
one pallet onto said inspection table to succes- 

5Q sively drive said lift means between said discharge 
height and said suspension height and to control 
said suspension means to release the lowermost 
pallet from the suspended partial stack of pallets 
onto said lift means to be carried thereby to said 

55 discharge height for discharge onto said inspection 
table. 
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19. A system according to claim 18, further 
comprising pallet stacking means (16) located adja- 
cent to said inspection table for receiving and 
stacking pallets discharged onto said Inspection 
table after they have been inspected. s 

20. In a pallet inspection and repair system 
(101, the combination, comprising: pallet destacklng 
means, including first pallet in-feed conveyor 
means (12') s second pallet in-feed conveyor means 
{12') and pallet dispensing means (137 located w 
between said first and second in-feed conveyor 
means for receiving a vertical stack of pallets from 

a selected one of said in*feed conveyor means and 
having first and second discharge outlets for di- 
scharging pallets one at a time over a seiecfed one 15 
of said discharge outlets; 

first and second pallet transfer means (301,302) 
located at said first and second discharge outlets, 
respectively, said first transfer means (301) trans- 
ferring pallets discharged thereto to first and sec- 20 
ond pallet inspection stations (311*312) and said 
second transfer means (302) transferring pallets di- 
scharged thereto to third and fourth inspection sta- 
tions (313,314), each of said inspection stations 
including a pallet inspection table for inverting each 2s 
pallet transported thereto, and a pallet stacking 
means for restacking pallets after inspection* 

21. In a pallet inspection and repair system 
(10"), the combination comprising; pallet destacking 
means (11*), transfer means (331), and pailet stack- 30 
ing means (332), said pallet destacking means in- 
cluding pallet in-feed conveyor means (12') and 
pallet dispensing means (13*) for receiving a verti- 
cal stack of pallets from said destacking means 

and having a discharge outlet for discharging the 35 
pallets one at a time through said discharge outlet 
for visual inspection by an operator, said transfer 
means (331) at said discharge outlet for enabling 
an operator to transfer undamaged pallets to said 
pallet stacking means (332) and to transfer darnag- aq 
ed pallets to a pallet repair station including con- 
veyor means (333-336), a pallet inspection table 
(338) and further pallet stacking means (339), said 
conveyor means transporting pallets from said 
transfer means to said inspection table for inspec- 45 
tion and repair by an operator, and said further 
pailet stacking means being located at a discharge 
outlet of said pallet inspection table to enable an 
operator to transfer repaired pallets from said in- 
spection table to said further pallet stacking means. so 

22. A system according to claim 21 , wherein 
said conveyor means (333-336) comprises a plural- 
ity of roller conveyors defining holding station for 
pallets prior to transfer to said inspection table. 

55 
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